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INTRODUCTION

• Used animal fat for lubrication as far 

back as 1400BC

• Oils became available as lubricants in 

1859

• Dry lubricant formulations became 

available in the 1950’s



INTRO - CONT’D

WEAPON SYSTEM LUBRICATION CHARACTERISTICS

- LUBRICITY

- VISCOSITY

- CORROSION RESISTANCE



APPROACH

• LUBRICITY – Falex (at various loads) or 4 ball wear testing  

with variations in loading were the most common

• VISCOSITY – Numbers at -40 are significant as that is where 

the weapons are required  to function

• CORROSION RESISTANCE – Necessary to insure 

preservation of function and minimize maintenance



RESULTS

Wear Load Requirements of Specification Lubricants

Specification Wear/Load

• MIL-PRF-32033                                                    Four Ball – 1mm max. scar

• MIL-PRF-14107                                                    No requirement*

• MIL-L-46000                     Four Ball - 4.0 mm max. scar** / Falex - 1500 kg

• MIL-L-46150                     Four Ball - 0.5 mm max. scar** / Four Ball - 70 kg

• MIL-PRF-85336                Four Ball - 1.1 mm max. scar /  Falex - 2000 kg

• MIL-PRF-63460                Four Ball - 0.8 mm max. scar / Falex - 500 lbs

• MIL-G-21164                    Four Ball – Load heat index of 50 minimum***

• MIL-PRF-372                                                         No requirement

*   Machine gun firing test shall not reduce cyclic rate by more than 75 rounds   

per minute 

** 250OF vs 167OF, 600 vs 1200 rpm, 50kg vs 40kg load.

***No such requirement in ASTM-D2596



RESULTS

Viscosity Requirements of Specification Lubricants.

Specification Viscosity

• MIL-PRF-32033                                                     7000 cSt at -40oC

• MIL-PRF-14107                                                       950 cSt at -54oC

• MIL-L-46000                                                       12,000 cSt at -54oC

• MIL-L-46150                                                     120,000 cSt at -54oC

• MIL-PRF-85336                                                        70 Pa-s at -55oC

• MIL-PRF-63460                                                      5000 cSt at -40oC 

• MIL-G-21164                                                                     -

• MIL-PRF-372                                                          1500 cSt at -29oC



RESULTS

Salt Spray Test Results (ASTM-B117) on Bare Steel – Time to failure in 
hours

Material Tested Time to Failure

• MIL-PRF-37215 (Rifle Bore Cleaner)                                            2

• MIL-L-46000 (LSA)                                                                        2

• MIL-L-14107 (LAW)                                                                       6

• MIL-PRF-63460 (CLP)                                                              120-160

• VV-L-800 (MIL-PRF-32033)15                                                     3-8                                              

• CLP (Commercial lubricant) (4000 ppm Cl) (C)                             2

• CLP (Commercial lubricant/preservative) (S2)                            24-48

• CLP (Commercial lubricant/preservative) (1200 ppm Cl) (S2L)     8

• CLP (Commercial cleaner/lube/preservative) (H)                           2



RESULTS

SALT SPRAY HOURS

Material Tested

• Commercial Lube (B)

• MIL-C-16173,Grade 2                                                                 192-216 

• MIL-L-3150                                                                                    40-75

• Commercial Rust Preventive Oil (CX)                                           31-48

• Commercial Rust Preventive Oil (CXHD) (12-16 mils)            2000-3000

• Desert Storm Lube                                                                             2

• Iraqi Freedom Lube                                                                            2

• Vietnam Lube                                                                                 20-24



RESULTS

SALT SPRAY HOURS

Material Tested

• MIL-C-40084 K (10% oil-90% water)                                               3

• MIL-C-40084 DT (10% oil-90% water)                                             6 

• Commercial F (10% oil-90% water)                                                 4

• Commercial F (20% oil-80% water)                                                48      

• Commercial P (10% oil-90% water)                                                 2

• Commercial P (50% oil-50% water)                                                48

• Commercial F1 (50% oil-50% solvent)                                            24 

• Commercial F2 (50% oil-50% solvent)                                             6



SHIPPED-AS RECEIVED



SHIPPED-AS RECEIVED



RETURNS-DESERT STORM



RETURNS-DESERT STORM



VIETNAM GESTURE



VIETNAM GESTURE



LUBRICANTS-PROPERTIES



OIL-2 HOUR SALT SPRAY



OIL-24 HOUR SALT SPRAY



OIL-72 HOUR SALT SPRAY



BELT LINKS-OILED VS DRY



BELT LINKS FROM FIELD



CONCLUSIONS

• CURRENT WEAPON LUBRICANT (MIL-PRF-63460) MEETS 

THE BEST COMBINATION OF LUBRICITY, VISCOSITY AND 

CORROSION RESISTANCE

• PREVIOUS WEAPON LUBRICANTS NEEDED A VARIETY OF 

MATERIALS TO MEET OPERATIONAL REQUIREMENTS

• LUBRICANT EVALUATION STILL INCLUDES GUN FIRING 

TESTS WHICH HAVE BECOME INCREASINGLY EXPENSIVE

• CURRENT FIELD LUBRICANT HAS SUFFICIENT 

CORROSION RESISTANCE TO MINIMIZE MAINTENANCE 

PROBLEMS



RECOMMENDATIONS

• ARMY NEEDS A LUBRICITY TEST THAT BETTER 

SIMULATES WEAPON OPERATION AND USE THE TEST TO 

EVALUATE ALL WEAPON LUBRICANTS

• CONTINUE TO USE THE CORROSION RESISTANCE AND 

LOW TEMPERATURE VISCOSITY REQUIREMENTS FOR 

FUTURE LUBRICANTS

• ALWAYS, ALWAYS USE THE LUBRICANT RECOMMENDED 

IN THE FIELD MANUAL



LATEST DEFINITION OF CORROSION

DOD’S WEAPON OF

MASS DESTRUCTION 


